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[#HFff:£<Z>$gffl] 

o 

[Sf#£2] HI y)\,n~V2**c\s- h«#:SrC r HI 2 A* 

jtuiBHlWil2 ^31 ?A3pb- h$t#©IB-£M-£ (C^/Cg) tftfrtti 
■54 0/60-9 0/1 0T'S5MUB«©iiCT o 

5? 3 , 5-/\:/# y N^VH3-?A. -r h^** 2,2,6 , 6-r 

t=- h^=*f* h U 7jl/tn7tf;i/7t bi~- tfA, ^N^3f 

[fff#E4 ] fH 1 M3i 9 A* L/- Mgtttf-r h 2 , 2 , 6 , Q-^r 

3f u- hltflstf-r 2 , 6-^^^;i/-3 , 5 > h^l/3i 

* A-ea&s3f#£-i &v\u 3 vN-rti^fa«©^«»o 

, #gft^^t5B^BftT^;i/*^«:*Sf J: y ^litifc 1 2@J^±0)^T* 

& 5 it#3t i ss«©?§Mm. 
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[0 0 0 1] 

#5H$i&> F e RAM (Ferroelectric Random Access Memory ; ffiM^ifc*^ 

tt&0E&£M&Mfc^iK*& (Metal Organic Chemical Vapor Deposition, & 
T, MOCVDSjfcV^. ) JCJ:y»«^*&fe»(b«»fcLT»a[3S!S;-n/3=.9 

(Pb(Z r,Ti)0 3 ; PZT) m&jef&mtLXi&m&VJlzi-V i**]/- h 

[0 0 0 2] 

, DRAMtSSHSCD** F e RAM#©»R*fM^y #&B&iU&TV*<5. 

»at*#^*EUtt, ±ta(D#^[icin^T, »&#«£E#ffiv^ isat#j&*^«rie 

;* *E U tt, D R AM(DI1 a > > tit «#?g]gS & M V % 

[0 0 0 3] 

pzTmmi^mm^m^^tz.^izm^^ti^mm^^^-^^it^tLx 

\t. rh^** 2,2,6 ,6-fh7^f;V-3 ,5-^*2/$?:*:*— 

?A (J^T> Z r (t h d) 4 £VNe> 0 ) ^fb^ilLtlt tf* 2 , 

2 , 6 , 6-r h^^^;i/-3 , 5-s\-7*yi?*-r- (J2TF, Pb(thd) 2 i: 
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6-r- f>^*^;i/-3 , 5-s\zfzy*J*-r- b**y (j^t, Ti(iPrO) 2 (t 

[0 0 0 4] 

:(D^Zr(thd) 4 M(t Pb(thd) 2 «flc, T i ( i P r 0) 2 ( t h d 

Hr c5 tlT V>£ (Anthony C. Jones£>, Journal of the European Ceramic Societ 
y, 19 (1999) 1413-1434) . 

Z r (t h d^fl^yfctev^jBJBgfc^"*- Sfh5^-i/^'J 
-■?h*>/V)\sn-V2± (^T> Zr(tBuO) 4 i:^e) 0 ) ^^PZTffi 

[0 0 0 5] 

, sm v^nsK^ri/tr^ 2,2,6 , 6-t- h^*^;t/-3 , 5-^\^^>s;^-^-- h 

(Jt^T. Zr(iPrO) 2 (thd) 2 t^. U 
-y h^rt/tfX 2,2,6 , 6~r h^*^/l/-3 , 5 -/\y # > hPJin- 
(J^T> Z r (t B u 0) 2 (t h d) 2 i:VNe»o ) Zr 2 (iPrO)g(t 
h &) 2 mikWffiB'£nT^2> (PCTHMtfWO 9 8/5 1 8 3 7) a 

*/ V U * 2 , 2 , 6 , 6-t- h^^^;i/-3 , 5-/\y^ h ( 

J^T, Zr(iPrO)(t h d) 3 fcv*e>c ) *tt#«*3*lTV*$ S£ 
4 7HIJSM«9^nft«#ttail#-7«ft(2000.3.) P540) 0 HlgS 

[0 0 0 6] 

[»W3^*8lt U <fc e> t wbj 

LfrLfctf'b, PCTi^t^WO 9 8/5 1 8 3 7 {C^$ nfe^H^^ 
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±fH^li^&^'t-5^;i/=I-^AM!^i:bT*l60^#^liZ r ( t B u 0)( 
t h &) z mfoJkTfZ r (t AmO)(t h d)giftl:^(CM^t^fe 0 Lfr L 

@fWKZ r (t h d) 4 Mfi|LTl^o £ ^ ? £W ^£ 

o 

hS/Vl/H^A (J^T. Z r (d h d) 4 £:v>e>„ ) ^S^^%iCo VnT % 

w^m^n-tv^, -<7)z r (d h d ) A &ftMumrfi&? gxmf&nmwwm 
m iz & s mm z m l x s »j , z ©la^tf? © m $ M^m-a k m ti £ ^ 

ltM©feST i (t B u 0) 2 (t h d) 2 i:^%(CMVN^^{C0^T^ofe o 
[0 0 0 8] 

zr(thd) A mft.t&mi<x{&^ftMMmitmL. PMt 
mmmm ztiz&^ 0 

[0 0 0 9] 

m&mnz&zmmiz. m~mm(D e t?* byiti$mtfZ(DWfoi&mizm&L 
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*ftlg<Z)$8i/R&tt, Pb(t h dJgKIf^StlS^a&Mfc^^M^UTfc 

awt^a© muni t? s &m o c v d mm k mm & l x m& X t * o 

[0 0 10] 

^;i/3-^A^rl/- (C^Cg) ^^1-4 0/6 0-9 0 

/\ ox&zmmmnx&Zo 

[0011] 

;i/n--)A^fl/-hiMZr(dhd) 4> Zr(thd) 4 , -r h ^3rXTiZ^;i/ 
7iz h^"- h >7A (J^T, Zr(acac) 4 i:^i ) , f^h^X's 

*r-V-7)\s*UTm-)VT^ h^- hyjin-VJ* (J^T, Zr(hf ac) 4 t^ 

e>„ ) , f h h y 7;i/tnrtf ;i/7t ht - h (j^t, z 

r (t f a c) A t^Oo ) , fh5^^ h U * h^;V3-'7 

A (JgJIT, Zr(tod) 4 iH^, ) &tf-r h7^X^7x-^D;t>^tt 

»*^4iC#S»Wtt, ^VnL3 v^n^c&s^-e&oT, &1 

^A^rb- hg|tft#Z r (t hd) 4 T?*oTi2j;;i/3lWl/- h 
«##Z r (d hd) 4 T^SMI^&5„ 

Hi s;;i/n-ii7Adpi/- h$|#;£Z r (t hd) 4 ^U % 2 9 A=f 1/ 

- h«#SZ r (d hd) 4 tbfe»*B»tt, Z r (t h d ) 4 «#i:Jt«UTffiV> 
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U7?y (J^T, THFfcV^. ) , ^f;i/fb7tF077> Me- 

THFhv>e) 0 ) , K-arV%v, AvirVZy, <\*rVy, i/tw\*vy (a 
T> CyHex£:^e>= ) > tfU^>, fr*Vy. Wm^* KJktfBMT ^ Jlfr 

[0013] 

^mt^^m-mmo ^ hy^mt>^<D^^±mizmmLr^m2^jvzi 

^<7>J:e>tct«3 4x£^»Bi> ?§MUW<7)lg 1 >:?;i/n^? A=Sf I/- hm 

^WM*©^i ^;i/n-?Adpi,_ hi&§#£m2 ^n^A* i/- h 

5 3t^t't5. ^n^tfA^f U- hUttfcZ r (t h d) 4 £ L, 

^2^3-9A^b- h$gtt£Z r (d hd) 4 ^f|,i:, *&$®&HKJB(fttC 
-£**lSS?;i/=i-tf A*U- ha&tt^&'ftSa&liZ r(thd) 4 tZr(dhd) 4 
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ztx% mi v^nzL^^v- bmi^^mumtm2p;vn^^v- b 

[0 0 14] 

v^*u- bmtt&z?)in-r?2±tfm?z8^<Dm&m<v±Tzmt=.?o lot 
<pizp b (t h d ) 2 & it%Pb(t h a) 2 tfcmzmz.bm^ a 
•tztg. mi&T$m2 bmi^com^m^ (c^/cp 

;i/itT*4 0/60-90/10 tLteZ>£5izm&irz> 0 ftt. UV^;i/Jfcte5 0/ 
50~8 0/2 0tife*. ^M4 0/6 0m MP^» C ^gB^-fll^-^^ 

v^i^ -e<z)#tt^2 ^vi/nr-^A^rb- hsu^c^* -r mmmt 

^otbt^^5:4CI). Sfc^/l/JfctfQ 0/1 0 HP^C^SB 

£ ESS fcfcoTLts^JI^ »i&tf»2 *;;i/nrL?A*l/- h$i 
£M£Z r (d h d ) 4 , Zr(thd) 4 , Zr(acac) 4 , Zr(hfac) 4 , Zr 
(t f a c) 4 , Zr(to d) 4 &tf Z r (d p p d ) 4 *>m=> »J3g«4x*. H 
1 *?Jin-y&*l>- bffifaltZ r (t hd) 4 ^U i2^3-^A^fl/- h 

^MStCttTHF, Me-THF, n-^ # > % >fV:***>, ^^rif>> 
CyHex, \ZV*?>* )\sJkl$W?WL T Jlfr 

&tofcimxi*2mPA±<Dmmifim^p>ti&o mmmmtmiA^m2 v^n=. 

[0 0 1 5] 
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au mo c v ummzm 1 &t>*ffi 2 &ftigro & -en-etiai u ^/u-e^t^ottr 

[0 0 16] 

*Jc*»W©llilS«S:it«#li:i:*»K:#L<«W't-B. 
<!HM 1 > 

mi *J)\sn-Vl±*r\s- hi^C^lTZ r (t h d) 4 &, *2^3-9A 
* I/- h$t#C 2 £l ITZ r (d h d) 4 $r^-tl-? ? tlffijtb^o Hi &tff£ 2 
n^A^rb- h^#:$:-e©SB-a-ffI-ar (C^/Cg) tf^l/JtT' 5 0 / 5 0 h «fc 
■5JCTHFtf»CtB#LT»*«»S:IIKUfc. 

<H^M 2 > 

Btette (Cj/Cg) tf^/l/JfcT? 8 0/2 Oil^S J:-5JCW»L/fe^ti^i6 

Ml fcR*tCL/T**«»€:#fe. 
[0 0 17] 

<itmm i > 

b$gfo£LXZ v (t h d ) 4 £ T H F bTMH 

<ifc#fll 2 > 

i;;i/=rn^A^rU- h$gfls£LTZ r (d h d ) 4 & T H F tftC^bT^MM 
[0 0 18] 
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<Jfc«»ffi 1 > 

mmmi, 2&l«fctt«l, 2©»««»S:IMBILT2 4l»|«IftilUfe*JC, 
8«Mf*&«EETfC«^TT H F ^;b=r - A* I/- h«#fc#fc 

. 2 &tfJt$c0!1 1 , 2©^;i/3-^A^rU- h6g#£ffi^;tf>MglC;&D 

MfeLtc. tfcmmmi, 2%.xf&&wi, 2<nvj\szi=.?2**u-bmftzi 

Q 

[0 0 19] 

®.m\t&mmi%.Tf2<DZ r (d h d) 4 £Z r (t h d) 4 <Z)«SHWlC&St--5MS 
£^bTV%£3i:#¥!lS„ fbtZ r (d hd)^Z r (t hd) 4 ©l^&^ 

«k»J, PZT»KWT?*6Pb(dhd) 2 ^Ti(iPrO) 2 (thd) 2 , Ti( 
t B u 0) 2 (t h d) 2 ii3Sv^j5?M(Cf f tSr^^t'^S. 02J:»J 

«lM20Zr(dhd) 4 i:Zr(t h d ) 4 ©*gffl WlCfefit- S^fiSt^ U 
, ZKD&fbffiSttZ r(dhd) 4 i:Zr(t h d ) 4 <DM^ifc$:M;3-££ 3 £T*ffl 

[0 0 2 0] 
<H»J3> 

^ai^A^i/- h$ttt£ Itz r (d hd) 4 tz r (t hd) 4 &^;vi^ 

u z: 4 $fe(D2o{cttP b (t h d) 2 ^m^nm%rr 

W.^m^L, THFtCyHe x Kl-ttl* n*»LT»*«»S:ll«Lfe. «»J 
©2oiiPb(th d) 2 S:MAiti x lC, THF^CyHe x (C^tl-?tl^«?LT 

[0 0 2 1 ] 
<MM3> 
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V)ln=LV2±*U- hfiUfcfcLTZ r (t B uO) 2 (t h d ) 2 &M V*fcJG**tt* 
<Jfc*«4> 

^bzrzitfA* hifttbtZ r (t Amy 1 0) 2 (t h d ) 2 &jav\fcJSt# 
<jt«« 5 > 

V)\,n-*jJU*r\s- h&fct LTZ r 2 (i P r 0) 6 (t h d) 2 *m^tz.&tt-\$ 

<itmm e > 

i?;in-y&*rl/- hmfat LTZr(iPrO)(t h d ) 3 *m ^fcSkftltM 

mm 3 tmmzLT®mmnzmmist~o 

[0 0 2 2] 

<itmwm 2 > 

M*#*T&*Tofco Pb(t h d) 2 £^t-Sf&#Cfctt3^ffc^^<«fc£ 

^ 1 fC^f o 

[0 0 2 3] 
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C y H e x 
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w 4 


Zr(tAmylO) 2 (thd) 2 


THF 


7. 2 
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C y H e x 
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THF 


6. 8 
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C y H e x 


6. 8 


32. 3 


w 6 


Zr(iPrO) (thd) . 


THF 


9. 5 


15. 5 


C y H e x 
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-9. 5M*%<D^tt^££Cfc(mc;*>fLT, H^M3©^;i/n-^Adpb- 

h«#i:Pb (t hd) 2 ?:I^Lt 1 *J!IBf##Lfe»£, £fcWJ3~ 
6CDS;^/3=.^A^rU- hfiifrtfttl 5. 5-32. 3 SS% £*|g{CHCtt«?t 

*fbT, JtWJ 5 6 0) Z r 2 (i P r 0) 6 (t h d) 2 ^Z r(iPrO)(thd) 3 
MBtC&£P b (t h d) 2 fcKj£LTU*v\ :Mg£&ft8fc#£ 
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[0 0 2 5] 

p b (t h d) 2 tu^bx^^Lm^ a &f=.j*,mftMitMz.Lm^o 

[Hi] 
[02] 



1 2 
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